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(57) ABSTRACT 

A ?rst image sensor receiving light from a subject and a 
second image sensor capable of receiving light of the same 
image as the ?rst image sensor and having a spectral 
sensitivity characteristic different from that of the ?rst image 
sensor are provided. Acolor-correcting coef?cient determin 
ing part calculates, based on each output value photoelec 
trically converted in the ?rst and the second image sensors, 
a color-correcting coef?cient With Which a color-correcting 
part performs color correction on the output value of the ?rst 
image sensor. Using the ?rst and the second image sensors 
of different spectral sensitivity characteristics, parameters 
for receiving/recognizing light from a subject ?eld can be 
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’ to a conventional electronic camera including the ?rst and 

Publication Classi?cation second image sensors only requires a change in signal 
processing method, it can be easily applied to an existing 
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IMAGE-PROCESSING DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an image-process 
ing device of a digital camera, a digital video camera, and 
the like. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, an image-processing device 
receives light of three primary colors R, G, and B and then 
photoelectrically converts the received light to perform color 
correction, thereby obtaining a desired color reproduction 
characteristic. 

[0005] In order to obtain a good color reproduction char 
acteristic, such an image-processing device performs matrix 
transformation or look-up table (hereinafter, abbreviated as 
LUT) transformation for color correction (see Japanese 
Unexamined Patent Application Publication Nos. 2001 
203903 and 2002-10095). 

[0006] In the above-described image-processing devices, 
hoWever, there arises a problem due to a difference in 
spectral sensitivity characteristic betWeen the image sensor 
and the human eye that, for example, a certain color is 
recogniZed by the human eye but not by an image sensor. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide an 
image-processing device that alloWs a favorable color repro 
duction characteristic to be obtained. 

[0008] According to one aspect of the present invention, a 
?rst image sensor Which receives light from a subject and a 
second image sensor capable of receiving light of the same 
image as the ?rst image sensor and having a spectral 
sensitivity characteristic different from that of the ?rst image 
sensor are provided in the image-processing device. A 
color-correcting coef?cient is calculated by a color-correct 
ing coef?cient determining part based on each output value 
obtained by photoelectrical conversion in the ?rst image 
sensor and the second image sensor. By using the calculated 
color-correcting coef?cient, a color-correcting part performs 
color correction on the output value of the ?rst image sensor. 
By using the ?rst and the second image sensors each having 
a different spectral sensitivity characteristic in this manner, 
parameters for receiving and recogniZing the light from a 
subject ?eld can be easily increased to obtain a favorable 
color reproduction characteristic. In the case Where the 
image-processing device is applied to a conventional elec 
tronic camera including the ?rst and the second image 
sensors, only a change in the signal-processing method is 
required. Therefore, the present invention can be easily 
applied to an existing electronic camera. 

[0009] According to another aspect of the invention, the 
?rst image sensor is divided into a plurality of small areas, 
and the second image sensor is divided into a plurality of 
small areas so as to correspond to the plurality of small areas 
of the ?rst image sensor. Then, the output value of each pixel 
of the ?rst image sensor and the second image sensor is 
integrated for each of the small areas so as to calculate the 
color-correcting coef?cient by using the integrated value. By 
dividing the second image sensor into the plurality of small 
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areas so as to correspond to the plurality of small areas of the 
?rst image sensor in this manner, it is ensured that a 
favorable color reproduction characteristic can be easily 
obtained even When the ?rst image sensor and the second 
image sensor have a different number of pixels. 

[0010] According to a further aspect of the present inven 
tion, the ?rst image sensor and the second image sensor use 
a different number of pixels to receive the light from the 
same subject. Therefore, the present invention is applicable 
regardless of the number of pixels of the ?rst image sensor 
and the second image sensor. 

[0011] According to a further aspect of the present inven 
tion, the second image sensor is used as a colorimetric 
sensor Which measures color balance of the subject. The 
exposure of the camera is controlled by an output signal 
from the colorimetric sensor. 

[0012] According to a further aspect of the present inven 
tion, the second image sensor is used as a photometric sensor 
Which measures luminance of the subject. The exposure of 
the camera is controlled by an output signal from the 
colorimetric sensor. 

[0013] According to a further aspect of the present inven 
tion, a ?rst image sensor Which receives light from a subject 
and a second image sensor capable of receiving light of the 
same image as the ?rst image sensor and having a spectral 
sensitivity characteristic different from that of the ?rst image 
sensor are provided in the image-processing device. 

[0014] A color-correcting coef?cient is calculated by a 
color-correcting coefficient determining part based on each 
output value obtained by photoelectrical conversion in the 
?rst image sensor and the second image sensor. By using the 
calculated color-correcting coefficient, a color-correcting 
part performs color correction on a synthesiZed output value 
of the ?rst image sensor and the second image sensor. By 
using the ?rst and the second image sensors each having a 
different spectral sensitivity characteristic in this manner, 
parameters for receiving and recogniZing the light from a 
subject ?eld can be easily increased to obtain a favorable 
color reproduction characteristic. In the case Where the 
image-processing device is applied to a conventional elec 
tronic camera including the ?rst and the second image 
sensors, only a change in the signal-processing method is 
required. Therefore, the present invention can be easily 
applied to an existing electronic camera. Moreover, color 
correction is performed on the synthesiZed output value of 
the ?rst image sensor and the second image sensor by the 
color-correcting part. As a result, a signal of an image closer 
to that perceived by the human eye can be multiplied by the 
color-correcting coef?cient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The nature, principle, and utility of the invention 
Will become more apparent from the folloWing detailed 
description When read in conjunction With the accompany 
ing draWings in Which like parts are designated by identical 
reference numbers, in Which: 

[0016] FIG. 1 is an explanatory diagram shoWing an 
electronic camera including an image-processing device 
according to a ?rst embodiment of the present invention; 

[0017] FIG. 2 is a block diagram shoWing a process of the 
image-processing device according to the ?rst embodiment 
of the present invention; 
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[0018] FIG. 3 is an explanatory diagram showing spectral 
sensitivity characteristics of CCDs of the image-processing 
device according to an embodiment of the present invention; 

[0019] FIG. 4 is a ?oWchart shoWing a process in a 
color-correcting coef?cient generating unit shoWn in FIG. 2; 

[0020] FIG. 5 is an explanatory diagram shoWing an LUT 
in the embodiments of the image-processing device of the 
present invention; 

[0021] FIG. 6 is an explanatory diagram shoWing a color 
correcting coef?cient selecting table in the embodiments of 
the image-processing device of the present invention; 

[0022] FIG. 7 is a block diagram shoWing a process of the 
image-processing device according to a second embodiment 
of the present invention; 

[0023] FIG. 8 is an explanatory diagram shoWing an 
electronic camera including the image-processing device 
according to a third embodiment of the present invention; 

[0024] FIG. 9 is a block diagram shoWing a process of the 
image-processing device according to the third embodiment 
of the present invention; 

[0025] FIG. 10 is an explanatory diagram shoWing spec 
tral sensitivity characteristics of CCDs of the image-pro 
cessing device according to the third embodiment of the 
present invention; and 

[0026] FIG. 11 is a ?oWchart shoWing a process in a 
color-correcting coefficient generating unit shoWn in FIG. 9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] Hereinafter, preferred embodiments of the present 
invention Will be described in detail With reference to the 
accompanying draWings. 
[0028] <First Embodiment> 

[0029] FIG. 1 is an explanatory diagram shoWing an 
electronic camera including an image-processing device 
according to a ?rst embodiment of the present invention. 

[0030] An electronic camera 2 includes: an external ?ash 
device 1 for illuminating a subject With light; and a camera 
body unit 3 capable of controlling the external ?ash device 
1. 

[0031] The external ?ash device 1 includes: a xenon tube 
5 for converting a current energy into a luminous energy; a 
light-emission controlling unit 7 for controlling a photocur 
rent in the xenon tube 5 to cause ?at light emission. The 
external ?ash device 1 also includes a re?ector 9 and a 
Fresnel lens 11 for efficiently radiating a light beam emitted 
from the xenon tube 5 onto the subject. The external ?ash 
device 1 further includes: a sensor 13 for monitoring; and a 
glass ?ber 15 for connecting the sensor 13 and the re?ector 
9 With each other so as to direct the light beam emitted from 
the xenon tube 5 to the sensor 13. 

[0032] The camera body unit 3 includes: a photo-taking 
lens unit 17; and a body unit 19 to Which the photo-taking 
lens unit 17 is attached. 

[0033] The photo-taking lens unit 17 includes a photo 
taking lens 21 for collecting the light beam from the subject 
and a diaphragm 22. 
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[0034] The body unit 19 includes a half mirror 23 Which 
pivots betWeen a position Where the half mirror 23 can 
receive the light beam transmitted through the photo-taking 
lens 21 (hereinafter, referred to as a closed state) and a 
position Where the half mirror 23 cannot receive the light 
beam (hereinafter, referred to as an opened state). A ?lm 25 
made of silver halide salt is attached to the main body unit 
19. The ?lm 25 can receive the light beam transmitted 
through the photo-taking lens 21 among light emitted from 
the external ?ash device 1 and then re?ected by the subject. 
The body unit 19 includes a shutter 27 for selectively 
shielding light in front of the ?lm 25. 

[0035] The body unit 19 also includes: a CCD 29 serving 
as a ?rst image sensor provided so as to be capable of 
receiving the light beam re?ected by the shutter 27 or the 
?lm 25 among the light beams transmitted through the 
photo-taking lens 21; and an electric circuit 31 for control 
ling the external ?ash device 1 based on the photometric 
results of the CCD 29. 

[0036] The body unit 19 further includes a focusing glass 
33 provided at an imaging position of the photo-taking lens 
21 through the half mirror 23 When the half mirror 23 is in 
a closed state. The body unit 19 also includes: a displaceable 
penta prism 35 for changing a light path of the light beam 
transmitted through the focusing glass 33; and a ?nder 37 to 
observe the light beam from the penta prism 35. The body 
unit 19 further includes: a collective lens 39 for collecting 
the light transmitted through the penta prism 35 When the 
penta prism 35 is situated at a different position from an 
incident position of the light re?ected from the penta prism 
35 on the ?nder 37; and a CCD 41 serving as a second image 
sensor for receiving the light transmitted through the col 
lective lens 39. The CCD 41 is used as a calorimetric sensor. 

[0037] A contact 43 is provided as an interface betWeen 
the external ?ash device 1 and the camera body unit 3. 

[0038] Next, an optical system of the electronic camera 2 
having the above-described structure Will be described. 

[0039] When the subject is to be observed through the 
?nder 37, a part of the light beam transmitted through the 
photo-taking lens 21 is re?ected by the half mirror 23 in the 
closed state indicated With a broken line. Then, the re?ected 
light beam transmits through the focusing glass 33 and the 
penta prism 35 so as to be directed to the ?nder 37. 

[0040] When a release button (not shoWn) is pressed doWn 
for photographing, the half mirror 23 is moved to a position 
of the opened state indicated With a solid line so as to loWer 
the aperture of the diaphragm 22 and to open the shutter 27. 
Nearly simultaneously, the xenon tube 5 makes a real ?ash 
to illuminate the subject. The light re?ected from the subject 
reaches the ?lm 25 through the photo-taking lens 21. The 
light beam re?ected by the ?lm 25 enters the CCD 29. 

[0041] Next, FIG. 2 is a block diagram shoWing the 
image-processing device according to the ?rst embodiment 
of the present invention. 

[0042] An image-processing device 45 includes: the CCD 
29 for receiving the light from the subject; and the CCD 41 
capable of receiving the light of the same image as the CCD 
29 and having a spectral sensitivity characteristic different 
from that of the CCD 29. The CCD 29 and the CCD 41 have 
different spectral sensitivity characteristics from each other 
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as shown in FIG. 3. Their spectral sensitivity characteristics 
are made closer to that of the human eye by increasing 
parameters. Moreover, color ?lters of R, G, and B having the 
same light transmittance are provided for the CCD 29 and 
the CCD 41. 

[0043] An output of the CCD 29 is subjected to A/D 
conversion or correction of a variation in poWer source 
voltage caused by a change in temperature and the like, in 
a signal-processing unit 47. Then, an output of the signal 
processing unit 47 is input to a White balance unit 49 and an 
evaluation value generating unit 59. 

[0044] In the White balance unit 49, image signals are 
multiplied respectively by White balance gains Kr and Kb so 
as to prevent any change from occurring in an output image 
due to a difference in color characteristics of a light source 
for illuminating the subject. More speci?cally, the folloWing 
process is performed: 

[0045] R, G, B: image signals before White balance 
correction 

[0046] R‘, G‘, B‘: image signals after White balance 
correction 

[0047] An output of the White balance unit 49 is input to 
an interpolation unit 51. In the interpolation unit 51, a color 
interpolation process is performed by a piXel local operation 
so as to perform correction on all the pixels. More speci? 
cally, a color of an arbitrary piXel is estimated from the 
piXels in the vicinity of the arbitrary piXel. 

[0048] On the other hand, in the evaluation value gener 
ating unit 59, an image is divided into small areas, for 
eXample, in 8 roWs and 12 columns. Then, evaluation values 
such as a luminance value or a chromaticity value are 
calculated for each of the small areas. The luminance is in 
proportion to absolute luminosity of a color of an object. The 
chromaticity corresponds to an objectively measured color 
of the object, Which eXcludes the luminance information. 

[0049] In this ?rst embodiment, in a color-correcting coef 
?cient generating unit 61 corresponding to a color-correct 
ing coef?cient determining part, a color-correcting coeffi 
cient is calculated based on the outputs of the CCD 41 and 
the evaluation value generating unit 59. 

[0050] Hereinafter, a method of calculating the color 
correcting coefficient Will be speci?cally described With 
reference to a ?oWchart in FIG. 4. 

[0051] At step S11, coordinate transformation for making 
the coordinate dimensionless is performed. 

[0052] More speci?cally, integrated values of output val 
ues from each of the small areas of the image from the CCD 
29 for the respective primary colors are referred to as Rs, Gs, 
and Bs, respectively. In a similar manner, the CCD 41 is also 
divided into small areas, for example, in 8 roWs and 12 
columns. Integrated values for each of the small areas for the 
respective colors are referred to as Rm, Gm, and Bm, 
respectively. Then, an operation as folloWs is performed: 
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[0053] RGs, BGs, RGm, BGm: ?rst false color-cor 
recting coef?cients 

[0054] At step S12, normaliZation is performed using the 
?rst false color-correcting coef?cients RGs, BGs, RGm, and 
BGm and coef?cients in a coef?cient table unit 63. Speci? 
cally, an operation as folloWs is performed: 

[0055] kl, k2, k3, k4: coef?cients 

[0056] RGs‘, BGs‘, RGm‘, BGm‘: second false color 
correcting coefficients 

[0057] At step S13, color-correcting coef?cients are cal 
culated With reference to an LUT based on the second false 
color-correcting coef?cients RGs‘, BGs‘, RGm‘, and BGm‘. 

[0058] More speci?cally, a coefficient number is obtained 
With reference to the LUT shoWn in FIG. 5 based on the 
second false color-correcting coefficients RGs‘, BGs‘, RGm‘, 
and BGm‘. 

[0059] Subsequently, color-correcting coef?cients CCO to 
CC8 corresponding to the coef?cient number selected from 
FIG. 5 are selected With reference to a table shoWn in FIG. 
6. In the above-described manner, the calculation of the 
color-correcting coef?cients is terminated. 

[0060] The coef?cient numbers are listed in a longitudinal 
direction of the table shoWn in FIG. 5, Whereas the second 
false color-correcting coef?cients RGs‘, BGs‘, RGm‘, and 
BGm‘ are listed in a horiZontal direction. 

[0061] The coef?cient numbers are listed in a longitudinal 
direction of the table shoWn in FIG. 6, Whereas the color 
correcting coef?cients CCO to CC8 are listed in a horiZontal 
direction. 

[0062] In a coefficient interpolation unit 65, coef?cient 
interpolation is performed so as to reduce a step generated 
by a difference in the color-correcting coef?cients CCO to 
CC8 calculated by the color-correcting coef?cient generat 
ing unit 61 at the respective boundaries betWeen the small 
areas. The coef?cient interpolation is performed by linear 
interpolation using the coef?cients of the small areas in the 
vicinity. Color-correcting coefficients after the coef?cient 
interpolation are hereinafter referred to as CC‘O to CC‘8. 

[0063] In a color-correcting unit 53 corresponding to a 
color-correcting part, a color-correcting operation as folloWs 
is performed by using image signals R“, G“, and B“ output 
from the interpolation unit 51 and the color-correcting 
coef?cients CC‘O to CC‘8 calculated in the coef?cient inter 
polation unit 65. 

[0064] In a y-correction unit 55, a y-characteristic is cor 
rected. The y-characteristic is appropriately selected in 
accordance With contrast of the subject. More speci?cally, 
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the y-characteristic is calculated based on the luminance 
value calculated in the evaluation value generating unit 59. 

[0065] In an edge enhancing unit 57, a process for enhanc 
ing an edge of the image is performed. 

[0066] In the ?rst embodiment, the CCDs 29 and 41 each 
having a different spectral sensitivity characteristic are pro 
vided so as to increase the parameters When the CCDs 29 
and 41 receive and recogniZe light from a subject ?eld. 
Therefore, the spectral sensitivity characteristic can be made 
closer to that of the human eye so as to obtain a favorable 
color reproduction characteristic. Furthermore, in the case 
Where the ?rst embodiment of the present invention is 
applied to a conventional electronic camera having the 
CCDS 29 and 41, a change in the signal-processing method 
is only required. Accordingly, the ?rst embodiment can be 
easily applied to an eXisting electronic camera. Moreover, in 
the ?rst embodiment, the CCD 29 and the CCD 41 use a 
different number of piXels to receive the light from the same 
subject. Since the observation of the subject is achieved With 
the tWo CCDs 29 and 41, the image can be prevented from 
being coarse even When the number of piXels used by any 
one of the CCDs 29 and 41 is reduced. 

[0067] Therefore, the amount of time required for the 
image processing can be reduced. Furthermore, in the ?rst 
embodiment, the CCD 29 is divided into the plurality of 
small areas. Then, the CCD 41 is also divided into the 
plurality of small areas so as to correspond to the small areas 
of the CCD 29. An output value of each of the piXels of the 
CCD 29 and the CCD 41 is integrated for each of the small 
areas so that the integrated values are used to calculate the 
color-correcting coef?cients. Accordingly, as compared With 
the case Where the color-correcting coef?cients are calcu 
lated for each piXel, it is 111 ensured that the amount of time 
required for the image processing can be reduced. 

[0068] <Second Embodiment> 

[0069] FIG. 7 is a block diagram shoWing an image 
processing device according to a second embodiment of the 
present invention. The second embodiment differs from the 
?rst embodiment only in the signal-processing method. 

[0070] The same parts as those of the ?rst embodiment 
Will be designated by identical reference numbers in the 
second embodiment, and detailed description thereof Will be 
omitted. 

[0071] An image-processing device 67 includes the CCDs 
29 and 41, each having color ?lters of R, G, and B for 
receiving light from a subject. 

[0072] The outputs of the CCDs 29 and 41 are subjected 
to A/D conversion or correction of a variation in poWer 
source voltage caused by a change in temperature and the 
like, in the signal-processing units 47 and 47A, respectively. 
Then, outputs of the signal-processing units 47 and 47A are 
input to a signal synthesis unit 69 and the evaluation value 
generating units 59 and 59A, respectively. 

[0073] In the signal synthesis unit 69, tWo signals are 
synthesiZed to generate a signal of an image closer to that 
perceived by the human eye. Subsequently, an output of the 
signal synthesis unit 69 is input through the White balance 
unit 49 and the interpolation unit 51 to the color-correcting 
unit 53. 
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[0074] On the other hand, in each of the evaluation value 
generating units 59 and 59A, an image is divided into small 
areas, for eXample, in 8 roWs and 12 columns. Then, an 
evaluation value such as a luminance value or a chromaticity 
value is calculated for each of the small areas. 

[0075] In the color-correcting coef?cient generating unit 
61, a color-correcting coef?cient is calculated based on the 
outputs of the evaluation value generating units 59 and 59A 
and the coef?cient table unit 63. 

[0076] In the coef?cient interpolation unit 65, coef?cient 
interpolation is performed so as to reduce a step at the 
respective boundaries betWeen the small areas due to a 
difference in the color-correcting coef?cients CCO to CC8 
calculated by the color-correcting coefficient generating unit 
61. Then, the color-correcting coef?cients CC‘O to CC‘8 are 
calculated. 

[0077] In the color-correcting unit 53, a color-correcting 
operation is performed by using image signals output from 
the interpolation unit 51 and the color-correcting coefficients 
CC‘O to CC‘8 calculated in the coef?cient interpolation unit 
65. Subsequently, an output of the color-correcting unit 53 
is sequentially transmitted to the y-correction unit 55 and the 
edge enhancing unit 57. 

[0078] The image-processing device 67 can also achieve 
the same effects as those of the ?rst embodiment. 

[0079] In the image-processing device of the second 
embodiment as described above, a synthesized output value 
of the CCD 29 and the CCD 41 each having a different 
spectral sensitivity characteristic is subjected to color con 
version in the color-correcting unit 53. 

[0080] Therefore, it is possible to multiply a signal of an 
image closer to that perceived by the human eye by the 
color-correcting coef?cient as compared With the case Where 
the output signal of one of the CCDs, i.e., the CCD 29, is 
multiplied by the color-correcting coef?cient as in the ?rst 
embodiment. 

[0081] <Third Embodiment> 

[0082] FIG. 8 is an explanatory vieW shoWing an elec 
tronic camera including an image-processing device accord 
ing to a third embodiment of the present invention. 

[0083] The same parts as those of the ?rst embodiment 
Will be designated by identical reference numbers in the 
third embodiment, and detailed description thereof Will be 
omitted. 

[0084] An electronic camera 2A includes the photo-taking 
lens unit 17 and the body unit 19 to Which the photo-taking 
lens unit 17 is attached. 

[0085] The photo-taking lens unit 17 includes the photo 
taking lens 21 for collecting the light beam from the subject 
and the diaphragm 22. 

[0086] The body unit 19 includes a mirror 23A Which 
pivots betWeen a position Where the mirror 23A can receive 
the light beam transmitted through the photo-taking lens 21 
(hereinafter, referred to as a closed state) and a position 
Where the mirror 23A cannot receive the light beam (here 
inafter, referred to as an opened state). 

[0087] The body unit 19 also includes a CCD 29A serving 
as a ?rst image sensor capable of receiving the light beam 
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transmitted through the photo-taking lens 21. The CCD 29A 
captures an image of the subject. The shutter 27 is provided 
in front of the CCD 29A. 

[0088] The body unit 19 further includes the focusing 
glass 33 provided at an imaging position of the photo-taking 
lens 21 through the mirror 23A When the mirror 23A is in a 
closed state. The body unit 19 also includes: the penta prism 
35 for changing a light path of the light beam transmitted 
through the focusing glass 33; and the ?nder 37 serving to 
observe the light beam from the penta prism 35. 

[0089] The body unit 19 further includes: the collective 
lens 39 for collecting the light transmitted through the penta 
prism 35; and the CCD 41 serving as a second image sensor 
for receiving the light transmitted through the collective lens 
39. The CCD 41 is used as a colorimetric sensor. The 

exposure is controlled by a colorimetric signal from the 
CCD 41. 

[0090] An optical system of the electronic camera 2A 
having the above-described structure Will noW be described. 

[0091] When the subject is to be observed through the 
?nder 37, a part of the light beam transmitted through the 
photo-taking lens 21 is re?ected by the mirror 23A in the 
closed state indicated With a broken line in FIG. 8. Then, the 
re?ected light beam transmits through the focusing glass 33 
and the penta prism 35 so as to be directed to the ?nder 37. 

[0092] When a release button (not shoWn) is pressed doWn 
for photographing, the mirror 23A is moved to a position of 
the opened state indicated With a solid line so as to loWer the 
aperture of the diaphragm 22 and to open the shutter 27. The 
light from the subject transmitted through the photo-taking 
lens 21 forms an image on the CCD 29A so as to perform 
image capture. 

[0093] Next, FIG. 9 is a block diagram shoWing an 
image-processing device according to the third embodiment 
of the present invention. 

[0094] An image-processing device 45A includes: the 
CCD 29A for receiving the light from the subject; and the 
CCD 41 capable of receiving the light of the same image as 
the CCD 29 and having a spectral sensitivity characteristic 
different from that of the CCD 29A. The CCD 29A and the 
CCD 41 have different spectral sensitivity characteristics 
from each other as shoWn in FIG. 10. Color ?lters of R, G, 
and B having the same light transmittance are provided for 
the CCD 29A and the CCD 41. 

[0095] An output of the CCD 29A is output to the signal 
processing unit 47 Where the output is subjected to A/D 
conversion, clamping, sensitivity correction, and the like. 
Subsequently, an output of the signal-processing unit 47 is 
input to the White balance unit 49 and the evaluation value 
generating unit 59. 

[0096] In the White balance unit 49, image signals are 
multiplied respectively by White balance gains. Kr and Kb so 
as to prevent any change from occurring in an output image 
due to a difference in color characteristics of a light source 
for illuminating the subject. 
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[0097] More speci?cally, the folloWing process is per 
formed: 

[0098] R, G, B: image signals before White balance 
correction 

[0099] R‘, G‘, B‘: image signals after White balance 
correction 

[0100] An output of the White balance unit 49 is input to 
the interpolation unit 51. In the interpolation unit 51, a color 
interpolation process is performed by a pixel local operation 
so as to perform correction on all the pixels. More speci? 
cally, a color of an arbitrary pixel is estimated from the 
pixels in the vicinity of the arbitrary pixel. 

[0101] On the other hand, in the evaluation value gener 
ating unit 59, an image is divided into small areas, for 
example, in 8 roWs and 12 columns. Then, an evaluation 
value such as a luminance value or a chromaticity value is 
calculated for each of the small areas. The luminance is in 
proportion to absolute luminosity of a color of an object. The 
chromaticity corresponds to an objectively measured color 
of the object, Which excludes the luminance information. 

[0102] In this third embodiment, in the color-correcting 
coef?cient generating unit 61 corresponding to a color 
correcting coef?cient determining part, a color-correcting 
coef?cient is calculated based on the outputs of the CCD 41 
and the evaluation value generating unit 59. After being 
subjected to A/D conversion, clamping, sensitivity correc 
tion, and the like in the signal-processing unit 47A, the 
output of the CCD 41 is output to the color-correcting 
coef?cient generating unit 61. 

[0103] Hereinafter, a method of calculating the color 
correcting coef?cient Will be speci?cally described With 
reference to a ?oWchart in FIG. 11. 

[0104] At step S11, coordinate transformation for making 
the coordinate dimensionless is performed. 

[0105] More speci?cally, integrated values of the respec 
tive primary colors of an output value from each of the small 
areas of the image from the CCD 29A are referred to as Rs, 
Gs, and Bs, respectively. In a similar manner, the CCD 41 is 
divided into small areas, for example, in 8 roWs and 12 
columns, and integrated values of the respective primary 
colors for each of the small areas are referred to as Rm, Gm, 
and Bm, respectively. Then, an operation as folloWs is 
performed: 

[0106] RGs, BGs, RGm, BGm: ?rst false color-cor 
recting coef?cients 

[0107] At step S12, normaliZation is performed using the 
?rst false color-correcting coef?cients RGs, BGs, RGm, and 
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BGm and coef?cients in the coef?cient table unit 63. Spe 
ci?cally, an operation as follows is performed: 

[0108] kl, k2, k3, k4: coef?cients 

[0109] RGs‘, BGs‘, RGm‘, BGm‘: second false color 
correcting coefficients 

[0110] At step S13, a color-correcting coef?cient is cal 
culated With reference to the LUT based on the second false 
color-correcting coef?cients RGs‘, BGs‘, RGm‘, and BGm‘. 

[0111] More speci?cally, a coef?cient number is obtained 
With reference to the LUT shoWn in FIG. 5 based on the 
second false color-correcting coefficients RGs‘, BGs‘, RGm‘, 
and BGm‘. Subsequently, color-correcting coef?cients CCO 
to CC8 corresponding to the coefficient number selected 
from FIG. 5 are selected With reference to a table shoWn in 
FIG. 6. 

[0112] In the above-described manner, the calculation of 
the color-correcting coef?cients is terminated. 

[0113] In the coef?cient interpolation unit 65, coef?cient 
interpolation is performed so as to reduce a step at the 
respective boundaries betWeen the small areas due to a 
difference in the color-correcting coef?cients CCO to CC8 
calculated by the color-correcting coef?cient generating unit 
61. The coefficient interpolation is performed by linear 
interpolation using the coef?cients of the small areas in the 
vicinity. Color-correcting coef?cients after the coef?cient 
interpolation are hereinafter referred to as CC‘O to CC‘8. 

[0114] In the color-correcting unit 53 corresponding to a 
color-correcting part, a color-correcting operation as folloWs 
is performed by using image signals R“, G“, and B“ output 
from the interpolation unit 51 and the color-correcting 
coef?cients CC‘O to CC‘8 calculated in the coef?cient inter 
polation unit 65. 

[0115] Subsequently, image signals R‘", G‘", and B‘", 
Which are subjected to color correction in the color-correct 
ing unit 53, sequentially undergo processes in the y-correc 
tion unit 55, a color space transformation unit 56, and the 
edge enhancing unit 57 so as to be recorded onto a recording 
medium. 

[0116] In the third embodiment, the CCDs 29A and 41 
each having a different spectral sensitivity characteristic are 
provided so as to increase the parameters When the CCDs 
29A and 41 receive and recogniZe light from a subject ?eld. 
Therefore, the spectral sensitivity characteristic can be made 
closer to that of the human eye so as to obtain a favorable 
color reproduction characteristic. Furthermore, in the case 
Where the third embodiment of the present invention is 
applied to a conventional electronic camera including the 
CCDs 29A and 41, a change in the signal-processing method 
is only required. Accordingly, the third embodiment of the 
present invention can be easily applied to an eXisting elec 
tronic camera. 
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[0117] Furthermore, in the third embodiment, the CCD 
29A is divided into the plurality of small areas. Then, the 
CCD 41 is also divided into the plurality of small areas so 
as to correspond to the small areas of the CCD 29A. An 
output value of each of the piXels of the CCD 29A and the 
CCD 41 is integrated for each of the small areas so that the 
color-correcting coefficients are calculated by using the 
integrated values. Accordingly, even When the CCDs 29A 
and 41 have a different number of piXels, it is ensured that 
a favorable color reproduction characteristic can be easily 
obtained. 

[0118] In the above-described embodiments, the CCD 41 
is used as a colorimetric sensor. HoWever, the CCD 41 may 
also be used as a photometric sensor for measuring the 
luminance of a subject. 

[0119] In the above-described embodiments, a functional 
operation using the coef?cients k1 to k4 is performed for 
normaliZation in the color-correcting coef?cient generating 
unit 61. HoWever, a one-dimensional LUT or a multidimen 
sional LUT may be used instead. 

[0120] Furthermore, in the above-described embodiments, 
the color-correcting coef?cients CCO to CC8 are selected so 
as to perform a 3-by-3 matriX operation. HoWever, in order 
to perform color correction With higher accuracy, a multi 
dimensional LUT may be selected to perform an operation, 
for eXample. 

[0121] The invention is not limited to the above embodi 
ments and various modi?cations may be made Without 
departing from the spirit and scope of the invention. Any 
improvement may be made in part or all of the components. 

What is claimed is: 
1. An image-processing device comprising: 

a ?rst image sensor Which receives light from a subject; 

a second image sensor capable of receiving light of the 
same image as said ?rst image sensor and having a 
spectral sensitivity characteristic different from that of 
said ?rst image sensor; 

a color-correcting coef?cient determining part Which cal 
culates a color-correcting coef?cient based on each 
output value obtained by photoelectrical conversion in 
said ?rst image sensor and said second image sensor; 
and 

a color-correcting part Which performs color correction on 
the output value of said ?rst image sensor by using said 
color-correcting coef?cient calculated by said color 
correcting coef?cient determining part. 

2. The image-processing device according to claim 1, 
Wherein: 

said ?rst image sensor is divided into a plurality of small 
areas, and said second image sensor is divided into a 
plurality of small areas so as to correspond to the 
plurality of small areas of said ?rst image sensor; and 

the output value of each piXel of said ?rst image sensor 
and said second image sensor is integrated for each of 
said small areas so as to calculate said color-correcting 
coef?cient by using the integrated value. 

3. The image-processing device according to claim 2, 
Wherein 
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said ?rst image sensor and said second image sensor use 
a different number of pixels to receive the light from the 
same subject. 

4. The image-processing device according to claim 1, 
Wherein 

said second image sensor is used as a colorimetric sensor 
Which measures color balance of said subject. 

5. The image-processing device according to claim 1, 
Wherein 

said second image sensor is used as a photometric sensor 
Which measures luminance of said subject. 

6. An image-processing device comprising: 

a ?rst image sensor Which receives light from a subject; 

a second image sensor capable of receiving light of the 
same image as said ?rst image sensor and having a 
spectral sensitivity characteristic different from that of 
said ?rst image sensor; 

a color-correcting coef?cient determining part Which cal 
culates a color-correcting coef?cient based on each 
output value obtained by photoelectrical conversion in 
said ?rst image sensor and said second image sensor; 
and 

a color-correcting part Which performs color correction on 
a synthesiZed output value of said ?rst image sensor 
and said second image sensor by using said color 
correcting coef?cient calculated by said color-correct 
ing coef?cient determining part. 
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7. The image-processing device according to claim 6, 
Wherein: 

said ?rst image sensor is divided into a plurality of small 
areas, and said second image sensor is divided into a 
plurality of small areas so as to correspond to the 
plurality of small areas of said ?rst image sensor; and 

the output value of each piXel of said ?rst image sensor 
and said second image sensor is integrated for each of 
said small areas so as to calculate said color-correcting 
coef?cient by using the integrated value. 

8. The image-processing device according to claim 7, 
Wherein 

said ?rst image sensor and said second image sensor use 
a different number of piXels to receive the light from the 
same subject. 

9. The image-processing device according to claim 6, 
Wherein 

said second image sensor is used as a colorimetric sensor 
Which measures color balance of said subject. 

10. The image-processing device according to claim 6, 
Wherein 

said second image sensor is used as a photometric sensor 
Which measures luminance of said subject. 


